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METHOD FOR THE PRODUCTION OF MONODISPERSED ION EXCHANGERS 
CONTAINING PORES 
DETAILED ACITON 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 9-20 are rejected under 35 U.S.C. under 35 U.S.C. 103(a) as obvious 
over Mork et al. (WO 99/19375), and further in view of Frazza et al. (US 5,147,937). 

3. Mork et al. teach a process for preparation of polymer particles comprising (a) 
obtaining a first substantially monodispersed particulate polymer seed having a particle 
size of preferably no more than 50 urn, (b) using said first seed material, performing a 
suspension polymerization to yield a second substantially monodisperse particulate 
polymer seed material having a mode size greater than that of the first seed particle and 
not more than 150 urn, and (c) using said second seed material, performing a 
suspension polymerization to yield a third substantially monodisperse particulate 
polymer see material with a greater mode size. See page 4, line to page 5, line 15. The 
suspension polymerization steps (b) and (c) are performed at an elevated temperature 
(see examples of Mork et al.). 
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4. M0rk et al. teach that the process may be used for the preparation of any 
particulate polymer, in particular styrenic homo- and copolymers and vinyl homo- and 
copolymers. Examples of appropriate monomers appropriate include vinyl aliphatic 
monomers such as esters of acrylic and methacrylic acids, acrylonitrile, and vinyl 
aromatic monomers such as styrene and substituted styrenes (page 7, lines 3-10). In 
the process according to Merk et al., in a seeded polymerization, the growing seedis 
continuously contacting fresh monomer and initiator (page 9, lines 5-7). The initial 
substantially monodisperse polymer seed material used for the processes of the 
invention may be conveniently produced by any process which yields a substantially 
monodisperse polymer product, e.g. by a dispersion polymerization process performed 
in an organic solvent (page 8, lines 26-31) with a particle size which is most preferably 
from 10 to 20 urn (page 10, lines 30-35). Merk et al. do not teach that the seed particles 
are made in the presence of a crosslinker or that the seed particles are crosslinked. 
Therefore, one of ordinary skill in the art would reasonably expect the seed particles to 
be noncrosslikned seed particles. 

5. Mork et al. teach that the initial seed particles are enlarged in a stepwise 
suspension polymerization process which involves combining an aqueous dispersion of 
the seed particles with an aqueous emulsion of a monomer or monomer mixture and a 
free radical polymerization initiator (page 1 1 , lines 9-14). The monomer may comprise 
styrene or styrene derivatives and/or a non-styrenic comonomer (page 1 1 , line 24 — 
page 12, line 1). In general, styrenes and styrene in particular is the predominant or only 
monomer used for growth of the seed particles (page 12, lines 8-11). Other 
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comonomers may include acrylic acids and esters (such as acrylic acid, methyl 
methacrylate, etc..) (page 12, lines12-20). 

6. Besides simple ethylenic comonomers, comonomers capable of cross-linking 
may also be used (but are not a required component). An example is divnyl benzene. 

7. Suitable initiators include dibenzoyl peroxide, lauroyl peroxide, peroxy esters, or 
azo compounds such as azobisisobutyronitrile (which are the same as disclosed in the 
instant specification, see paragraphs [0071]-[0072] of the instant specification) which 
may be used in an amount of preferably 0.2 to 4% by weight relative to the monomer 
(page 12, line 35 - page 13, line 5). One or more stabilizers may also be present in the 
monomer mixture which is added to the seed particles, said stabilizer of which is 
preferably a water-soluble high molecular weight materials such as celluloses (cellulose 
ethers, polyols, or polyvinylalcohols (page 14, lines 1-7). See also, page 15, lines 9-13. 
This stabilizer material is the same as the dispersants described in instant claims 10-1 1 
and paragraph [0085] of the instant application. The formed particles (after all 
suspension polymerization steps) may be treated with a flame retardant, or maybe be 
surface treated to attach other materials with a desired property (the beads may be 
functionalized). See page 18, lines 10-14. 

8. Because the subsequent polymerizations taught by Mark et al. teach a process 
for preparation of polymer particles comprising (a) obtaining a first substantially 
monodispersed particulate polymer seed having a particle size of preferably no more 
than 50 urn, (b) using said first seed material, performing a suspension polymerization 
to yield a second substantially monodisperse particulate polymer seed material having a 



Application/Control Number: 10/588,330 Page 5 

Art Unit: 1796 

mode size greater than that of the first seed particle and not more than 1 50 urn, and (c) 
using said second seed material, performing a suspension polymerization to yield a 
third substantially monodisperse particulate polymer see material with a greater mode 
size (See page 4, line to page 5, line 15), and because each subsequent polymerization 
step includes a monomer and initiator emulsion which may or may not comprise a 
crosslinking material such as divinyl benzene, it would have been obvious for one of 
ordinary skill in the art to use an emulsion which does not contain the crosslinking 
material for a first polymerzation of the seed particles, and to use an emulsion of 
monomer and initiator which does contain a crosslinking material for a second 
polymerization. The resultant seed materials of Mork et al. are swelled and formed into 
polymeric beads. 

9. Besides being useful for the preparation of polymer beads, the substantially 
monodisperse particles of Mork et al. are suitable for preparation of ion exchange resins 
(e.g. for water purification, which would require contacting the monodisperse material 
with water). Such resin beads generally require some degree of crosslinking (e.g. with 
divinyl benzene) of the polymer matrix after bead formation has occurred, e.g. by 
sulphonation by treatment with sulfuric acid to produce acidic ion exchange (cation 
exchanger) resin beads or by amination of a reactive comonomer used in the final stage 
or one of the later stages of polymerization to produce a basic ion exchange resin 
(anion exchanger). In general for ion exchange usage, bead sizes will be about 100 to 
500 urn. See page 18, lines 15-34. 
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10. M0rk et al. further teach that a degree of porosity is required for some uses of the 
particles. This may be achieved by controlling the degree of crosslinking and adding a 
porogen such as toluene, pentane, or any other volatile or gas generating agent in the 
monomer emulsion used in the final stage or one of the later polymerization stages 
(page 19, lines 18-26). 

1 1 . Mork et al. teach that monomer phase of the emulsion desirably makes up 30 to 
60% by weight (page 15, lines 14-16). As mentioned above, the initiator is preferably 
present in an amount of 0.2 to 4% by weight (page 13, line 5). Non -styrenic 
comonomers (such as dinvyl benzene if crosslinking is desired) may be present in the 
monomer emulsion in an amount of either 0 wt% or 1 to 40 wt% (page 1 2, lines 21-23 
and lines 30-34). Mork et al. do not expressly teach the amount of porogen which may 
be included in the final stage or one of the later polymerization stages (page 19, lines 
18-26). However, Frazza et al. further teach a process of making uniformly sized 
polymer particles having a selected final particle size within the range of 1-50 microns, 
said process of which comprises the steps of combining water-insoluble monomer or 
monomer mixture with an aqueous dispersion of seed polymer particles, in the presence 
of an initiator and from 0 to 50% of a porogen, the percentage being based on the 
weight of monomers plus porogen (column 2, lines 15-30). The amount of porogen of 
Frazza et al. overlaps the instantly claimed amunt of porogen. It is well settled that 
where the prior art describes the components of a claimed compound or compositions 

in concentrations within or overlapping the claimed concentrations a prima facie case of 
obviousness is established. See In re Harris, 409 F.3d 1339, 1343, 74 USPQ2d 1951, 
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1953 (Fed. Cir 2005); In re Peterson, 315 F.3d 1325, 1329, 65 USPQ 2d 1379, 1382 
(Fed. Cir. 1997); In re Woodruff, 919 F.2d 1575, 1578 16 USPQ2d 1934, 1936-37 
(CCPA 1990); In re Malagari, 499 F.2d 1297, 1303, 182 USPQ 549, 553 (CCPA 1974). 
12. It would have been obvious for one of ordinary skill in the art to use the amount 
of porogen disclosed in Frazza et al. in the process of Mork et al. because the specific 
kind and percentage of porogen in the monomer mixture is selected according to the 
degree of macroporosity desired (See Frazza et al. (US 5,147,937), column 4, lines 64- 
67). Examples of monomers in Frazza et al. include styrene or substituted styrene 
(column 3, lines 27-28), and the seed particles may be uncrosslinked (column 3, lines 
20-21 ). Examples of porogen include toluene and/or xylene (column 4, lines 63-64). It 
would have been obvious to one of ordinary skill in the art to use a higher amount of 
porogen (50 wt%) if a higher degree of macroporosity is desired, whereas if a lower 
degree of macroporosity is desired, a smaller amount of porogen (10 wt%) would be 
employed. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to KARA NEGRELLI whose telephone number is 
(571)270-7338. The examiner can normally be reached on Monday through Friday 9:30 
am EST to 6:00 pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Randy Gulakowski can be reached on (571)272-1302. The fax phone 
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number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/KARA NEGRELLI/ 
Examiner, Art Unit 1796 



/RANDY GULAKOWSKI/ 

Supervisory Patent Examiner, Art Unit 1796 



